DNA-dependent protein kinase mediates V(D)J recombination via RAG2 phosphorylation.
V(D)J recombination, a site-specific gene rearrangement process occurring during the lymphocyte development, begins with DNA double strand breaks by two recombination activating gene products (RAG1/2) and finishes with the repair process by several proteins including DNA-dependent protein kinase (DNA-PK). In this report, we found that RAG2 was specifically phosphorylated by DNA-PK at the 365(th) serine residue, and this phosphorylated RAG2 affected the V(D)J recombination activity in cells in the GFP expression-based assay. While the V(D)J recombination activity between wild-type RAG2 and mutant S365A RAG2 in the assay using a signal joint substrate was undistinguishable in DNA-PK deficient cells (M059J), the activity with wild-type RAG2 was largely increased in DNA-PK proficient cells (M059K) in comparison with mutant RAG2, suggesting that RAG2 phosphorylation by DNA-PK plays a crucial role in the signal joint formation during V(D)J recombination.